A malignant tumor is generally believed to be very unlikely to metastasize to the thymus. Only three cases of thymic metastases have been reported so far in the medical literature. We report here a rare case of metastatic breast cancer to the thymus, which was detected by CT and PET scanning, and the metastasis was also confirmed by video-assisted thoracic surgery biopsy. Recognition of an unusual breast cancer metastasis, such as to the thymus, as well as the usual patterns of breast cancer metastasis will facilitate an accurate, prompt diagnosis and its appropriate treatment.
he thymus is an essential organ in the immune system that plays a particularly important role in the cellular immunity system as a source of T lymphocytes. Therefore, it has generally been thought that a tumor is very unlikely to metastasize to the thymus (1). We report here on a rare case of thymic metastasis in breast cancer.
CASE REPORT
A 26-year-old woman presented with a palpable mass of two months' duration in the left breast. The physical examination revealed a hard, non-tender mass in the 12 o'clock position of the left breast.
Mammography (not shown) showed a diffuse, dense breast without visible abnormalities. Breast ultrasonography showed a 2.0 1.0 4.0 cm sized, irregularly shaped, poorly defined, hypoechoic mass in the 12 o'clock position of the left breast (Fig. 1A) and multiple metastatic lymph nodes in the left level I axilla (Fig. 1B) and in the left supraclavicular area. Fine needle aspiration biopsy that was guided by palpation was performed for the breast mass. The results were indicative of ductal carcinoma (Fig. 1C) .
The whole-body PET scan showed a focal hypermetabolic lesion in the left upper breast and multiple metastatic lymph nodes in the ipsilateral axilla and the supraclavicular area. A diffuse hypermetabolic lesion in the anterior mediastinum was also noted (Fig. 1D) . Contrast-enhanced chest CT showed a 1.0 cm sized bulging, nodular soft tissue lesion in the anterior mediastinum, which was presumed to be a thymic lesion (Fig. 1E) . As the video-assisted thoracic surgery showed poorly defined, hard nodules confined to the thymus, thoracoscopic biopsy was considered and performed. The histopathologic results of the thymic biopsy revealed thymic tissue interwoven with malignant ductal cells, and this finding was basically the same as compared with the results of the breast pathology obtained by the fine needle aspiration (Figs. 1F, G). Thus, the metastatic breast carcinoma to the thymus was confirmed.
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Two-cycles of chemotherapy with using paclitaxel was administered, and the follow-up PET (Fig. 1H ) and CT scans ( Fig. 1I) showed that the primary breast mass, the metastatic thymic lesion and the metastatic lymphadenopathy had considerably regressed with a partial response.
DISCUSSION
As the thymus is an essential organ that controls the cellular immunity function, it has been considered almost 
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The whole body PET scan shows a focal hypermetabolic lesion (white arrow) in the left upper breast and multiple metastatic lymph nodes (black arrow). In addition, a diffuse hypermetabolic lesion (small arrows) is noticeable in the anterior mediastinum. E. Contrast-enhanced chest CT shows a 1.0 cm sized bulging, nodular soft tissue lesion (arrows) in the anterior mediastinum, which was presumed to be a thymic lesion.
impossible that a tumor could metastasize to the thymus. Although tumors almost never metastasize to the thymus, precise observation of the thymic structure has revealed that the thymus is not absolutely safe from tumor metastasis (1). As it has been pointed out by Clark (2), the parenchyma of the thymus has a blood thymus barrier, which prevents the thymus from making direct contact with antigens or cancerous cells, thereby seemingly excluding the occurrence of cancer metastasis. However, the septum of the thymus is comprised of interlobular connective tissue with blood vessels, lymphoducts and nerves, which theoretically does not exclude the possibility of metastasis. Therefore, when the structure of the thymus is precisely analyzed, a remote possibility of the thymic metastasis from tumors is imaginable (1).
There are relatively few reports (1, 3, 4) of thymic metastases; however, cases of metastatic breast, stomach, larynx and lung carcinoma to the thymus have been reported at autopsy (5) . As to the autopsy series by Middleton (5) with the author's seven cases of thymic metastasis in 102 cases of carcinoma, the incidence was approximately 7%. There were four cases of breast cancer among these seven cases. The high incidence of thymic metastasis in breast cancer as compared with the one case of the thymic metastasis in lung cancer is rather striking (5) .
In a study of the metastatic patterns of 145 breast cancer patients, a systemic spread of the disease was found to involve bone in 51% of the patients, lung in 17%, brain in 16%, and liver in 6% (6) . It is important to detect these . After two-cycles of chemotherapy, the PET (H) and the CT scans (I) showed that the primary breast mass, the metastatic thymic lesion (arrow) and the metastatic lymphadenopathies were considerably regressed with a partial response.
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secondary tumors because some patients can be successfully palliated with an appropriate treatment and can perhaps even achieve prolonged survival (7). Therefore, recognition of an unusual breast cancer metastasis, such as to the thymus, as well as the usual patterns of breast cancer metastasis will facilitate an accurate, prompt diagnosis and an appropriate treatment.
We report here on a rare case of a woman with the stage IV breast cancer that spread to the thymus; the neoplasm was detected by CT and PET scanning, and it was confirmed by video-assisted thoracic surgery biopsy.
